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(54) IMAGE FORMING APPARATUS

(57)  Animage forming apparatus includes: an image
forming portion; a first metal side plate and a second
metal side plate; an antenna; and a housing on which a
discharging port is disposed, wherein the housing in-
cludes atop cover that is disposed at a position vertically
higher than the first metal side plate, wherein in a region
on a downstream side with respect to the antenna in a
discharging direction where a recording material is dis-

charged from the discharging port, an upper end of the
first metal side plate is located at a position vertically
lower than the antenna, and a resin support portion con-
nected to the first metal side plate is disposed in the re-
gion such that the resin support portion supports the top
cover, wherein the antenna and the resin support portion
are disposed along the upper end of the first metal side
plate.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to animage form-
ing apparatus that forms an image on a recording medi-
um.

Description of the Related Art

[0002] Inrecent years itis common for such an image
forming apparatus as a laser printer to include a wireless
communication portion, so that the user can instruct var-
ious operations, such as printing and settings, to the im-
age forming apparatus using an external device via wire-
less communication, in order to improve user friendli-
ness. In the wireless communication portion, a wireless
communication board (wireless module) thatincludes an
antenna is disposed independently from a control board.
The control board and the wireless communication board
are connected, and aninstruction from an external device
is transferred from the wireless communication board to
the control board. In this transfer, the communication per-
formance of the wireless communication is influenced by
the position of the wireless communication board inside
the image forming apparatus and the presence of periph-
eral members of the wireless communication board.
[0003] Asa configuration toensure good wireless com-
munication performance, Japanese Patent Application
Publication No. 2013-230567 discloses an apparatus in
which the control board and the wireless communication
board are directly connected and a recessed portion is
formed on a side plate, so that the antenna does not
overlap with the surface of the side plate of the frame.

SUMMARY OF THE INVENTION

[0004] However,inthe case ofthe apparatus disclosed
in Japanese Patent Application

[0005] Publication No. 2013-230567, the metal frame
is located on the apparatus front side with respect to the
wireless communication board, hence the wireless com-
munication performance in the apparatus front direction
may drop. If the operation portion and the discharged
paper stacking portion are disposed on the apparatus
front side and the user uses the apparatus from the ap-
paratus front side, wireless communication using an ex-
ternal device is often performed from the front side of the
apparatus, and in this case, a drop in wireless commu-
nication performance on the apparatus front side is par-
ticularly undesirable. On the other hand, if the wireless
communication board is disposed on the apparatus front
side in order to improve the wireless communication per-
formance on the apparatus front side, then the distance
between the control board, which is disposed on the ap-
paratus rear side, and the wireless communication board
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increases. Therefore the cable communication portion
increases and the apparatus becomes vulnerable to
noise, which in some cases deteriorates wireless com-
munication performance. Further, forming a notch, such
as a recessed portion, on the frame leads to a decrease
in rigidity of the apparatus.

[0006] Withthe foregoing in view, the presentinvention
provides an image forming apparatus configured to per-
form wireless communication that can ensure rigidity of
the apparatus and also ensure good communication per-
formance.

[0007] The presentinventionin its one aspectprovides
animage forming apparatus as specifiedin claims 1t0 22.
[0008] According to the present invention, an image
forming apparatus configured to perform wireless com-
munication that can ensure rigidity of the apparatus and
also ensure good communication performance can be
provided.

[0009] Furtherfeatures of the presentinvention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

FIG. 1 is a schematic cross-sectional view of an im-
age forming apparatus according to Embodiment 1;
FIGS. 2A and 2B are perspective views of the image
forming apparatus according to Embodiment 1;
FIG. 3is a perspective view inside the image forming
apparatus according to Embodiment 1;

FIG. 4 is a left side view inside the image forming
apparatus according to Embodiment 1;

FIG. 5 is a top view inside the image forming appa-
ratus according to Embodiment 1;

FIG. 6 is a top view of the image forming apparatus
according to Embodiment 1;

FIG. 7 is a cross-sectional view of the image forming
apparatus according to Embodiment 1;

FIGS. 8A and 8B are perspective views of an image
forming apparatus according to Embodiment 2;
FIG.9is a perspective view inside the image forming
apparatus according to Embodiment 2;

FIG. 10 is a left side view inside the image forming
apparatus according to Embodiment 2;

FIG. 11 is a top view inside the image forming ap-
paratus according to Embodiment 2;

FIG. 12is a top view of the image forming apparatus
according to Embodiment 2;

FIG. 13 is across-sectional view of the image forming
apparatus according to Embodiment 2;

FIGS. 14A and 14B are perspective views of an im-
age forming apparatus according to Embodiment 3;
FIG. 15 is a perspective view inside the image form-
ing apparatus according to Embodiment 3;

FIG. 16 is a left side view inside the image forming
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apparatus according to Embodiment 3;

FIG. 17 is a left side view inside the image forming
apparatus according to Embodiment 3;

FIG. 18 is a top view inside the image forming ap-
paratus according to Embodiment 3;

FIG. 19 is a top view of the image forming apparatus
according to Embodiment 3;

FIG. 20is across-sectional view of the image forming
apparatus according to Embodiment 3;

FIG. 21 is a schematic cross-sectional view of an
image forming apparatus according to Embodiment
4

FIG. 22 is a perspective view of the image forming
apparatus according to Embodiment 4;

FIG. 23 is a perspective view inside the image form-
ing apparatus according to Embodiment 4;

FIG. 24 is a left side view inside the image forming
apparatus according to Embodiment 4;

FIG. 25 is a top view inside the image forming ap-
paratus according to

Embodiment 4; and

[0011] FIG. 26 is a cross-sectional view of the image
forming apparatus according to Embodiment 4.

DESCRIPTION OF THE EMBODIMENTS

[0012] Hereinafter, a description will be given, with ref-
erence to the drawings, of embodiments (examples) of
the present invention. However, the sizes, materials,
shapes, their relative arrangements, or the like of con-
stituents described in the embodiments may be appro-
priately changed according to the configurations, various
conditions, or the like of apparatuses to which the inven-
tion is applied. Therefore, the sizes, materials, shapes,
their relative arrangements, or the like of the constituents
described in the embodiments do not intend to limit the
scope of the invention to the following embodiments.

Embodiment 1

[0013] In Embodiment 1, a case where the present in-
ventionis applied to atandem (four-drum type) color laser
beam printer, which can form full color images using an
electrophotographic system, will be described. Applica-
tion of the present invention is not limited to this, and the
present invention is also applicable to copiers, printers
and the like using an electrostatic recording system or
an inkjet recording system.

[0014] In the following description, directions are de-
fined with respect to the user who is using the image
forming apparatus 100. In other words, in a state of using
the image forming apparatus 100, front side (front face
side) of the image forming apparatus 100 that the user
is facing is "front", rear face side (back side) is "rear";
upper face side (top face side) is "up", and lower face
side (bottom face side) is "down". The left side face side
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of the image forming apparatus 100, when the image
forming apparatus 100 is viewed from the front face side,
is "left", and the right side face side thereof is "right".

(1) General Configuration of Image Forming Apparatus
100

[0015] FIG. 1is a schematic cross-sectional view from
the left side face side depicting a general configuration
of the image forming apparatus 100 using an electropho-
tographic recording technique according to Embodiment
1 of the present invention. The image forming apparatus
100 includes animage forming portion and afixing portion
supported by a metal frame 20. The image forming ap-
paratus 100 includes four image forming portions which
are disposed approximately on a line, and each of the
image forming portions forms an image of a color respec-
tively: yellow (hereafter Y), magenta (hereafter M), cyan
(hereafter C) or black (hereafter K). In the present em-
bodiment, the configuration and operation of each image
forming portion are substantially the same, except that a
color of an image to be formed is different. Hence unless
special differentiation is required, the suffix Y, M, C or K,
which is attached to a reference sign to indicate the color
handled by the composing element, is omitted in the fol-
lowing description.

[0016] Each image forming portion includes a photo-
sensitive drum 62 (image bearing member), a charging
roller 63, a developing roller 64, and a toner container
65. The image forming portion may have a configuration
of aprocess cartridge, which is integrally detachable from
the apparatus. When image information is received and
the image forming operation s started, the photosensitive
drum 62 is rotated in the arrow direction indicated in FIG.
1. First the outer peripheral surface of the photosensitive
drum 62 is uniformly charged by the charging roller 63,
and the charged surface is irradiated with a laser beam
61 from a scanner unit 60 in accordance with the image
information, so as to form an electrostatic latent image.
The latentimage becomes visible by the developing roller
64, whereby a toner image is formed on the surface of
the photosensitive drum. The toner image formed by
each image forming portion is transferred to an interme-
diate transfer belt 57 (intermediate transfer member).
[0017] The intermediate transfer belt 57, which is an
endless belt member, is stretched by a driver roller 55
andadrivenroller56, along the direction where the image
forming portions are disposed. The intermediate transfer
belt 57 rotates along each image forming portion by the
driver roller 55 rotating in accordance with a print instruc-
tion. On an inner peripheral surface side of the interme-
diate transfer belt 57, a primary roller 66 is disposed so
as to face the photosensitive drum 62, and a toner image
formed by each image forming portion is sequentially
transferred to the intermediate transfer belt 57 by the
primary roller 66 pressing the intermediate transfer belt
57 toward the photosensitive drum 62. The toner image
transferred to the intermediate transfer belt 57 is con-
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veyed to a transfer nip portion (contact portion with a
secondary transfer roller 54) by the intermediate transfer
belt 57 further rotating.

[0018] A sheet type recording material P, which is
storedin afeeding cassette 51 disposedin alower portion
of the image forming apparatus 100 before forming an
image, is separated and fed one-by-one from the feeding
cassette 51 to a resist roller pair 53 by a feeding roller
52. The resist roller pair 53 conveys the recording mate-
rial P which was fed into a transfer nip portion between
the intermediate transfer belt 57 and a secondary transfer
roller 54. The secondary transfer roller 54 is disposed to
face the driver roller 55 with the intermediate transfer belt
57 therebetween. Then when the recording material P
passes the transfer nip portion, bias is applied to the sec-
ondary transfer roller 54 from a high voltage power supply
(not illustrated). Thereby a full color toner image is sec-
ondarily transferred from the surface of the intermediate
transfer belt 57 to the recording material P which is pass-
ing through the transfer nip portion.

[0019] The recording material P bearing the toner is
conveyed to a fixing portion (image heating portion). The
fixing portion includes a heating unit 70 where a heater
is disposed on the inner side of a flexible tubular film, and
a pressure roller 71 which is disposed to face the heating
unit 70. The carried toner image is fixed to the recording
material P by pressing the conveyed recording material
P with heat in the fixing nip portion, which is constituted
of the heating unit 70 and the pressure roller 71. Then
the recording material P is discharged out of the image
forming apparatus 100 (arrow direction indicated in FIG.
1) by adischarging roller 72. In the present embodiment,
the user operates the apparatus from the front side of
the apparatus, hence the recording material P is dis-
charged to a discharged paper stacking portion 11e,
which is disposed on the front side of the apparatus,
through a discharging port 80, which is disposed on the
rear side of the apparatus. In other words, the discharging
direction of the recording material P is the same as the
front-rear direction of the apparatus, that is, the down-
stream side in the discharging direction is the front side,
and the upstream side, which is the opposite direction of
the discharging direction, is the rear side. The recording
material P is discharged through the discharging port 80
disposed onthe rear side of the apparatus, and is stacked
on the discharged paper stacking portion 11e, which is
located on the front side of the apparatus at a lower po-
sition than the discharging port 80, hence in this config-
uration, the user who performs operation from the front
side of the apparatus can easily collect the recording ma-
terial P.

[0020] FIG.2Ais aperspective view of the image form-
ing apparatus 100 according to Embodiment 1 of the
present invention viewed from the apparatus front side,
and FIG. 2B is a perspective view thereof viewed from
the apparatus rear side. The image forming apparatus
100 is covered by a cover 10, which is a housing consti-
tuted of a plurality of members made of resin. In Embod-
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iment 1, the cover 10 is constituted of an upper cover 11,
apaper discharging cover 12, a leftcover 13, aright cover
14, a front door 15, a cassette cover 16, and a rear door
17. The upper cover (top cover) 11 covers the top face
side of the apparatus, and printed recording material is
stacked on the discharged paper stacking portion 11e of
the upper cover 11 via the discharging port 80 covered
by the paper discharging cover 12. On the upper cover
11, an operation instructing portion 3, which includes but-
tons for the user to instruct operation of the printer and
a monitor to display the operation state of the apparatus,
is disposed as an operation portion. In the configuration
of Embodiment 1, the user operates the apparatus from
the front side of the apparatus, hence the operation in-
structing portion 3 is disposed on the front side of the
apparatus, and the text to be displayed and the arrange-
ment of the buttons are also designed based on the as-
sumption that the user operates the operation instructing
portion 3 from the front side. The front side of the appa-
ratus is covered by the front door 15 and the cassette
cover 16.

[0021] The front door 15 is supported to be openable
from the image forming apparatus 100, so that such con-
sumables as toner cartridges can be replaced. The cas-
sette cover 16 is fixed to the feeding cassette 51, and is
supported so as to be withdrawable integrally with the
feeding cassette 51 from the image forming apparatus
main unit. By withdrawing the feeding cassette 51 from
the image forming apparatus 100, the user can replace
or replenish the recording material P. Embodiment 1 has
a configuration for the user to operate the apparatus from
the apparatus front side, and the feeding cassette 51 can
be withdrawn toward the apparatus front side. In other
words, the inserting/withdrawing direction of the feeding
cassette 51 is the same as the front-rear direction of the
apparatus, and the downstream side in the withdrawing
direction of the feeding cassette 51 corresponds to the
front side of the apparatus. The left cover 13 covers the
left side face of the image forming apparatus 100, where
an external connector portion 13a, to which a communi-
cation line from the outside (e.g. USB, wireless LAN) can
be connected, is disposed on the apparatus rear side.
The external connector portion 13a of Embodiment 1 in-
cludes a USB connector and a LAN connector, but may
include other connectors. The right cover 14 covers the
right side face of the image forming apparatus 100, where
a power supply connector portion 14a is disposed on the
apparatus rear side. The rear door 17 is supported to be
openable from the image forming apparatus 100, so that
a paper jam can be cleared and consumables can be
replaced. The cover 10 may be constituted of more mem-
bers, or may be one integrally formed component.

(2) Positional Configuration of Wireless LAN Module 30
[0022] A positional relationship of a metal frame 20, a

wireless LAN module 30 and a control board 31 according
to Embodiment 1 will be described with reference to
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FIGS. 3 and 4. FIG. 3 is a perspective view of an internal
configuration ofthe image forming apparatus 100 accord-
ing to Embodiment 1, where only major components are
indicated without the cover 10. The frame 20 is disposed
vertically, and includes a left frame (first metal side plate)
21 and aright frame (second metal side plate) 22, which
are a pair of side plates facing each other. The frame 20
also includes a front frame 23, a rear frame 24 and a
lower frame 25, which are disposed between the left
frame 21 and the right frame 22. The front frame 23, the
rear frame 24 and the lower frame 25 are disposed in a
direction orthogonal to the surfaces of the left frame 21
and the right frame 22, so as to connect the left frame 21
and the right frame 22. The left frame 21 and the right
frame 22 extend horizontally from one end (front end) to
the other end (rear end) of the apparatus along the front-
rear direction of the apparatus, and are disposed to face
each other across an image forming portion to form im-
ages and a discharging port 80 to discharge a recording
material P to the outside. The configuration of the frame
to implement the effect of the present invention is not
limited to the present configuration, and may be modified
in various ways.

[0023] The control board 31, to control the operation
of the image forming apparatus 100, is installed on the
left frame 21. The control board 31 may be installed on
the left frame 21 directly or installed via a mounting metal
plate. The wireless LAN module 30, which is a wireless
communication board, includes an antenna 30a, and is
held on the upper cover 11. The wireless LAN module
30 receives predetermined instructions, such as printing
and setting, from an external device via wireless LAN
communication. The instruction received by the wireless
LAN module 30 is transferred to the control board 31 via
aflat cable 32 connected to a connector 31a. The control
board 31 processes external information received by the
wireless LAN module 30, and sends the external infor-
mation to a transmitting portion of the image forming ap-
paratus 100. The control board 31 includes a connector
for external connection 31b. For the wireless LAN mod-
ule, a Wi-Fi module, for example, can be used. The po-
sitional relationships of the wireless LAN module 30 and
other components, which is a configuration characteriz-
ing the present invention, will be described later.

[0024] FIG. 4 is a left side view of the internal config-
uration of the image forming apparatus 100 according to
Embodiment 1, where only major components are indi-
cated without the cover 10. In order to stack the recording
material P, which is discharged from the apparatus rear
side to the apparatus front side, onto the discharged pa-
per stacking portion 11e, the left frame 21 is formed such
that the rear side of the apparatus, where the discharging
port 80 is disposed, is located at a position higher than
the apparatus front side where the discharged paper
stacking portion 11eis disposed. In other words, the front
side of the left frame 21 extends inclined, so that the
height gradually decreases from the apparatus front side
to the apparatus rear side, and the rear side of the left
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frame 21 extends horizontally at a position that is verti-
cally higher than the upper end of the inclined portion on
the front side of the left frame 21, and is located on the
rear side in the horizontal direction. The right frame 22
is formed in the same way as the left frame 21.

[0025] The positional relationship of the wireless LAN
module 30 and the frame 20 according to Embodiment
1 will be described in detail. The wireless LAN module
30 is held on the upper cover 11. The wireless LAN mod-
ule 30 is disposed such that the upper end of the left
frame 21 in a region on the apparatus front side with
respect to the wireless LAN module 30, is located at a
position vertically lower than the wireless LAN module
30. Other components constituting the frame 20, such
as the right frame 22 and the front frame 23, are also
located at positions lower than the wireless LAN module
30 in the region on the apparatus front side, just like the
left frame 21. In other words, as indicated by the dotted
linein FIG. 4, the frame 20 in the region on the apparatus
front side with respect to the wireless LAN module 30 is
located vertically at a position lower than the wireless
LAN module 30. This configuration prevents a drop in
communication performance in the apparatus front side
with respect to the wireless LAN module 30, due to the
use of the metal frame 20, hence good wireless commu-
nication performance can be ensured. This configuration
is especially effective forimage forming apparatuses sim-
ilar to Embodiment 1, which is based on the assumption
that the user performs operation and wireless communi-
cation from the apparatus front side. Furthermore, the
wireless LAN module 30 is disposed such thatthe surface
of the board faces in the vertical direction, which means
that the height of the apparatus does not become unnec-
essarily high. As a result, if this configuration is used, the
apparatus size need not be increased.

[0026] Next the positional relationship of the wireless
LAN module 30 and the control board 31 according to
Embodiment 1 will be described in detail. The control
board 31 is disposed near the upper end of the left frame
21 on the rear side, and is connected to the wireless LAN
module 30 via the flat cable 32 connected to the connec-
tor 31a. The control board 31 is disposed so as to overlap
with the metal left frame 21, whereby noise resistance
improves. The wireless LAN module 30 of the present
embodiment is disposed at a position closer to the edge
of the left frame 21 on the apparatus rear side than to
the edge thereof on the apparatus front side, so as to be
disposed at a position closer to the control board 31. Fur-
ther, the rear side of the left frame 21 of the Embodiment
1 is formed to become higher than the front side, hence
the control board 31 can be disposed at a position close
to the wireless LAN module 30 even in the vertical direc-
tion as well. Since the short flat cable 32 can be used as
a cable connecting portion to connect the control board
31 and the wireless LAN module 30, the connection op-
eration becomes easy. Further, the short flat cable 32
increases noise resistance, which is advantageous in
terms of wireless communication performance as well.
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[0027] As described above, in order to ensure good
wireless communication performance of the antenna 30a
included in the wireless LAN module 30, the left frame
21 is located at a position lower than the wireless LAN
module 30 in a region on the apparatus front side with
respect to the wireless LAN module 30. The apparatus
rear side of the left frame 21 is formed to be located at a
position higher than the apparatus front side, and the
wireless LAN module 30 and the control board 31 can
be disposed close to each other, because the control
board 31 disposed on the apparatus rear side is located
higher. Because of this configuration, not only a drop in
wireless communication performance due to the metal
components but also a drop in wireless communication
performance due to the use of the long cable connecting
portion can be prevented at the same time.

(3) Support Portion of Upper Cover 11

[0028] A support portion of the upper cover 11 accord-
ing to Embodiment 1 will be described with reference to
FIGS. 5to 7. FIG. 5 is a top view of the internal configu-
ration of the image forming apparatus 100 according to
Embodiment 1, where only major components are indi-
cated without the cover 10. In order to support the upper
cover 11 made of resin, the left frame 21 includes a sup-
port surface 21a and a securing portion 21b, and the front
frame 23 includes a support surface 23b. Similar support
surfaces to the left frame 21 are also disposed on the
right frame 22. The support surface 21ais located on the
apparatus rear side with respect to the wireless LAN mod-
ule 30, and the securing portion 21b and the support sur-
face 23b are located on the apparatus front side with
respect to the wireless LAN module 30.

[0029] FIG. 6 is a top view of the image forming appa-
ratus 100 according to Embodiment 1. FIG. 7 is a cross-
sectional view at A-A in FIG. 6, where only major com-
ponents of the image forming apparatus 100 according
to Embodiment 1 are indicated. The upper cover 11 holds
the wireless LAN module 30 using the wireless LAN mod-
ule holding portion 11d. The upper cover 11 includes sup-
port portions 11a, 11b and 11c, which are made of resin
and extend downward in the apparatus, and is supported
on the frame 20 by the support portions 11a, 11b and
11c. In Embodiment 1, the support portions 11a, 11b and
11c are integrated with the upper cover 11, but may be
secured to the upper cover 11 as separate members.
The support portion 11a is disposed in a region on the
apparatus rear side with respect to the wireless LAN mod-
ule holding portion 11d, and contacts the support surface
21a of the left frame 21. Further, on the left frame 21, a
support member 26, which is made of resin and includes
a securing portion 26a and a support surface 26b, is se-
cured by the securing portion 21b, and the support portion
11b, which is disposed on the apparatus front side with
respect to the wireless LAN module holding portion 11d,
contacts the support surface 26b. A support member 26
includes an opening portion through which a flat cable
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passes, and engages with the left frame 21, so as to
support the upper cover 11, and partially contributes to
holding the flat cable. Furthermore, the left frame 21 is
connected with the front frame 23 by a connecting portion
21c, and the support portion 11c contacts the support
surface 23b of the front frame 23. This configuration is
also the same in the apparatus right side. In other words,
the upper cover 11 is supported by the left frame 21 and
the right frame 22 directly or via another member. Since
the upper cover 11 is supported on the frame 20 by a
plurality of support portions, load is distributed, and the
upper cover 11 can be stably supported.

[0030] In the region on the apparatus front side with
respect to the wireless LAN module 30, the securing por-
tion 21b and the support surface 23b are disposed at
positions lower than the wireless LAN module 30, and
the upper cover 11 is supported by the frame 20 via the
support portions. The support portions 11a, 11b and 11¢c
of the upper cover 11 and the support member 26 are
made of resin, which can suppress a drop in wireless
communication performance compared with the case of
a metal frame that is disposed at the same height as the
antenna 30a. In other words, a good communication per-
formance of the apparatus can be maintained, since the
securing portion 21b and the support surface 23b, which
are located on the apparatus front side with respect to
the wireless LAN module 30, are both disposed at posi-
tions lower than the wireless LAN module 30. Because
of this configuration, good communication performance
can be ensured while supporting the upper cover 11 with
the metal frame.

[0031] Inthepresentembodiment, the "apparatus front
side" means the downstream side in the discharging di-
rection of the recording material P, the withdrawing side
in the inserting/withdrawing directions of the feeding cas-
sette 51, or the side on which the operation instructing
portion 3 is disposed (second end side) in the direction
where the left frame 21 extends horizontally. The "appa-
ratusrear side" means the side on which the controlboard
31 is disposed (first end side) in the direction where the
left frame 21 extends horizontally. In other words, the
apparatus is configured based on the assumption that
the user performs each of such an operation as collecting
the recording material P, withdrawing the feeding cas-
sette 51, and operating the operation instructing portion
3 in a position facing the front side of the apparatus. On
the other hand, components which are not usually oper-
ated, such as the control board 31 having the connector
for external connection 31b, are disposed on the appa-
ratus rear side.

[0032] In terms of the wireless communication per-
formance alone, a drop in the wireless communication
performance can be suppressed if the entire frame is
made of resin, for example. However a resin frame is not
as rigid as the case of using a metal frame, and is not
very reliable to support the image forming portion and
the discharging port 80. An advantage of the configura-
tion of the present invention is that rigidity of the appa-
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ratus is ensured using the metal frame, while a drop in
the wireless communication performance due to the use
of a metal component is prevented, and good wireless
communication performance is ensured. In other words,
in a region on the apparatus front side with respect to the
wireless LAN module 30, the upper end of the frame 20
is located lower than the wireless LAN module 30, where-
by the image forming apparatus that can ensure good
communication performance can be provided while
maintaining rigidity of the apparatus.

Embodiment 2

[0033] A configuration of an image forming apparatus
200 according to Embodiment 2 of the present invention
will be described next with reference to FIGS. 8A and 8B
to FIG. 11. A same composing element as Embodiment
1 is denoted with a same reference sign, and description
thereof will be omitted.

[0034] FIG. 8Ais aperspective view of the image form-
ing apparatus 200 according to Embodiment 2 of the
present invention viewed from the apparatus front side,
and FIG. 8B is a perspective view thereof viewed from
the apparatus rear side. The image forming apparatus
200 is covered by a cover 210, which is an exterior con-
stituted of an upper cover 211, the paper discharging
cover 12, the left cover 13, the right cover 14, the front
door 15, the cassette cover 16 and the rear door 17, and
an original reading portion 18 is disposed above the up-
per cover 211. In the original reading portion 18, the im-
age forming apparatus can read an image, such as an
original provided by the user. The read image can be
uploaded for printing, or as electronic data. The upper
cover 211 covers the top face side of the apparatus, and
printed recording material is stacked on the discharged
paper stacking portion 211e of the upper cover 211 via
the discharging port 80 covered by the paper discharging
cover 12. The upper cover 211 further includes reading
portion support portions 211f and 211g on the left and
right sides thereof, so as to support both ends of the
original reading portion 18.

[0035] A positional relationship of the metal frame 20,
the wireless LAN module 30, and the control board 31
according to Embodiment 2 will be described with refer-
ence to FIGS. 9 and 10. FIG. 9 is a perspective view of
an internal configuration of the image forming apparatus
200 according to Embodiment 2, where only major com-
ponents are indicated without the cover 210. The frame
20 is constituted of the left frame 21, the right frame 22,
the front frame 23, the rear frame 24 and the lower frame
25, just like Embodiment 1, and the left frame 21 and the
right frame 22 are connected by the front frame 23, the
lower frame 25 and the rear frame 24. The wireless LAN
module 30 is held on the upper cover 211, and is con-
nected to the control board 31 installed on the left frame
21 via the flat cable 32.

[0036] The positional relationship of the wireless LAN
module 30 and the frame 20 according to Embodiment
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2 will be described in detail. FIG. 10 is a left side view of
the internal configuration of the image forming apparatus
200 according to Embodiment 2, where only major com-
ponents are indicated without the cover210. The wireless
LAN module 30 is held on the upper cover 211. The wire-
less LAN module 30 is disposed such that an upper end
of the left frame 21 in a region on the apparatus front side
with respect to the wireless LAN module 30 is located at
a position vertically lower than the wireless LAN module
30. Other components constituting the frame 20, such
as the right frame 22 and the front frame 23, are also
located at positions lower than the wireless LAN module
30 in the region on the apparatus front side, just like the
left frame 21. In other words, as indicated by the dotted
lineinFIG. 10, the frame 20 in the region on the apparatus
front side with respect to the wireless LAN module 30 is
located vertically at a position lower than the wireless
LAN module 30. This configuration prevents a drop in
the communication performance on the apparatus front
side of the wireless LAN module 30, due to the use of
the metal frame 20, hence good wireless communication
performance can be ensured. This configuration is es-
pecially effective for image forming apparatuses similar
to Embodiment 2, which is based on the assumption that
the user performs operation and wireless communication
from the apparatus front side. Furthermore, the wireless
LAN module 30 according to Embodiment 2 is disposed
such that the surface of the board is parallel with the
surface of the left frame 21, in order to prevent interfer-
ence between the wireless LAN module 30 and the read-
ing portion support portion 211f. In other words, the wire-
less LAN module 30 is disposed adjacent to the reading
portion support portion 211f of the upper cover 211, and
various components are disposed such that the size of
the apparatus does not become unnecessarily large. As
a result, if this configuration is used, the apparatus size
need not be increased.

[0037] Next the positional relationship of the wireless
LAN module 30 and the control board 31 according to
Embodiment 2 will be described in detail. In Embodiment
2 as well, the control board 31 is disposed near the upper
end of the left frame 21 on the rear side, and is connected
to the wireless LAN module 30 via the flat cable 32 con-
nected to the connector 31a. Since the short flat cable
32 can be used to connect the control board 31 and the
wireless LAN module 30, the cable connecting portion
becomes easy. Further, the short cable connecting por-
tion increases noise resistance, hence this configuration
is advantageous in terms of wireless communication per-
formance as well.

[0038] The support portion of the upper cover 211 ac-
cording to Embodiment 2 will be described with reference
to FIGS. 11 to 13. FIG. 11 is a top view of the internal
configuration of theimage forming apparatus 200 accord-
ing to Embodiment 2, where only major components are
indicated without the cover 210. In order to support the
upper cover 211, the left frame 21 includes the support
surface 21a and the securing portion 21b, and the front
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frame 23 includes the support surface 23b. Similar sup-
port surfaces to the left frame 21 are also disposed on
the right frame 22. The support surface 21ais located on
the apparatus rear side with respect to the wireless LAN
module 30, and the securing portion 21b and the support
surface 23b are located on the apparatus front side with
respect to the wireless LAN module 30.

[0039] FIG. 12 is a top view of the image forming ap-
paratus 200 according to Embodiment 2. FIG. 13 is a
cross-sectional view at B-B in FIG. 12, where only major
components of the image forming apparatus 200 accord-
ing to Embodiment 2 are indicated. The upper cover 211
holds the wireless LAN module 30 using a wireless LAN
module holding portion 211d. The upper cover 211 in-
cludes support positions 211a, 211band 211c, which are
made of resin and extend downward in the apparatus,
and is supported on the frame 20 by the support portions
211a, 211b and 211c, just like Embodiment 1. In other
words, the upper cover 211 is supported on the left frame
21 and the right frame 22 directly or via another member,
such as the support member 26. In Embodiment 2, the
support portions 211a, 211b and 211c are formed inte-
grally with the upper cover 211, but may be secured to
the upper cover 211 as separate members. The upper
cover 211 of Embodiment 2 further includes the reading
portion support portions 211fand 211g, and supports the
original reading portion 18 disposed above.

[0040] In Embodiment 2 as well, in the region on the
apparatus front side with respect to the wireless LAN
module 30, the securing portion 21b and the support sur-
face 23b are disposed at positions lower than the wireless
LAN module 30, and the upper cover 211 is supported
by the frame 20 via the support portions. The support
portions 211a, 211b and 211c of the upper cover 211
and the support member 26 are made of resin, which can
suppress a drop in the wireless communication perform-
ance compared with the case of a metal frame that is
disposed at the same height as the antenna 30a. In other
words, good communication performance of the appara-
tus can be maintained, since the securing portion 21b
and the support surface 23b, which are located on the
apparatus front side with respect to the wireless LAN
module 30, are both disposed at positions lower than the
wireless LAN module 30. Because of this configuration,
good wireless communication performance can be en-
sured while supporting the upper cover 211 with the metal
frame.

[0041] By the above configuration, even in Embodi-
ment 2 which includes the original reading portion 18,
the upper end of the frame 20 can be located at a position
lower than the wireless LAN module 30 in the region on
the apparatus front side with respect to the wireless LAN
module 30. In other words, the image forming apparatus
that can ensure good communication performance can
be provided while maintaining rigidity of the apparatus.
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Embodiment 3

[0042] A configuration of an image forming apparatus
300 according to Embodiment 3 of the present invention
will be described next with reference to FIGS. 14A and
14B to FIG. 19. A same composing element as Embod-
iment 1 or Embodiment 2 is denoted with a same refer-
ence sign, and description thereof will be omitted.
[0043] FIG. 14A is a perspective view of the image
forming apparatus 300 according to Embodiment 3 of the
present invention viewed from the apparatus front side,
and FIG. 14B is a perspective view thereof viewed from
the apparatus rear side. The image forming apparatus
300 is covered by a cover 310, which is an exterior con-
stituted of an upper cover 311, the paper discharging
cover 12, the left cover 13, the right cover 14, the front
door 15, the cassette cover 16 and the rear door 17. The
upper cover 311 covers the top face side of the appara-
tus, and printed recording material is stacked on a dis-
charged paper stacking portion 311e of the upper cover
311 via the discharging port 80 covered by the paper
discharging cover 12. The upper cover 311 includes a
horizontal surface 311fand aninclined surface 311g, and
the power switch 2 and the operation instructing portion
3 are disposed as an operation portion on the inclined
surface 311g located on the apparatus front side. The
user turns the power ON/OFF using the power switch 2
(switch portion), and operates the printer using the op-
eration instructing portion 3 which includes operation but-
tons to instruct operation of the printer and a monitor to
display the operation state of the apparatus.

[0044] A positional relationship of the frame 20, the
wireless LAN module 30, the control board 31, the power
switch 2 and the operation instructing portion 3 according
to Embodiment 3 will be described with reference to
FIGS.15t017.FIG. 15is aperspective view of aninternal
configuration of theimage forming apparatus 300 accord-
ing to Embodiment 3, where only major components are
indicated without the cover 310. The frame 20 is consti-
tuted of the left frame 21, the right frame 22, the front
frame 23, the rear frame 24 and the lower frame 25, just
like Embodiment 1, and the left frame 21 and the right
frame 22 are connected by the front frame 23, the lower
frame 25 and the rear frame 24. The wireless LAN module
30 is held on the upper cover 211, and is connected to
the control board 31 installed on the left frame 21 via the
flat cable 32. In Embodiment 3, an intermediate control
board 40 is installed on the left frame 21 in addition to
the control board 31. The intermediate control board 40
is connected to the control board 31 via a flat cable 41,
connected to the power switch 2 via a flat cable 42, and
is connected to the operation instructing portion 3 via a
flat cable 43. The types and routes of the connection lines
are not limited to the present configuration, but may be
modified in various ways.

[0045] The positional relationship of the wireless LAN
module 30 and the frame 20 according to Embodiment
3 will be described in detail. FIG. 16 is a left side view of
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the internal configuration of the image forming apparatus
300 according to Embodiment 3, where only major com-
ponents are indicated without the cover 310, and indi-
cates the wireless LAN module 30 and the power switch
2. The wireless LAN module 30 is held on the upper cover
311. The wireless LAN module 30 is disposed such that
an upper end of the left frame 21 in a region on the ap-
paratus front side with respect to the wireless LAN mod-
ule 30 is located at a position vertically lower than the
wireless LAN module 30. Other components constituting
the frame 20, such as the right frame 22 and the front
frame 23, are also located at positions lower than the
wireless LAN module 30 in the region on the apparatus
front side, just like the left frame 21. In other words, as
indicated by the dotted line in FIG. 16, the frame 20 in
the region on the apparatus front side with respect to the
wireless LAN module 30 is located at a position vertically
lower than the wireless LAN module 30 in the vertical
direction. This configuration prevents a drop in commu-
nication performance on the apparatus front side with
respect to the wireless LAN module 30, due to the use
of the metal frame 20, hence good wireless communica-
tion performance can be ensured. This configuration is
especially effective for image forming apparatuses sim-
ilar to Embodiment 3, which is based on the assumption
that the user performs operation and wireless communi-
cation from the apparatus front side.

[0046] Next the positional relationship of the wireless
LAN module 30 and the power switch 2 according to Em-
bodiment 3 will be described in detail. In Embodiment 3,
the power switch 2 is disposed in the region on the ap-
paratus front side with respect to the wireless LAN mod-
ule 30, and is positioned at a position vertically lower than
the wireless LAN module 30. In other words, a drop in
the communication performance of the wireless LAN
module 30 in the front side of the apparatus, due to the
presence of the power switch 2 which include metal com-
ponents, is prevented. The power switch 2 is constituted
of such components as a switch pressing portion 2a, a
switch board 2b, a switch holder 2¢, and a switch con-
nector 2d. At least the switch board 2b and the switch
connector 2d contain metal, hence itis particularly critical
that these components are located at positions lower
than the wireless LAN module 30.

[0047] Next the positional relationship of the wireless
LAN module 30 and the operation instructing portion 3
according to Embodiment 3 will be described in detail.
FIG. 17 is a left side view of the internal configuration of
the image forming apparatus 300 according to Embodi-
ment 3, where only major components are indicated with-
outthe cover 310, and indicates the wireless LAN module
30andthe operation instructing portion 3. In Embodiment
3, the operation instructing portion 3 is disposed in the
region on the apparatus front side with respect to the
wireless LAN module 30, and is located at a position ver-
tically lower than the wireless LAN module 30. In other
words, a drop in communication performance on the ap-
paratus front side with respect to the wireless LAN mod-
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ule 30, due to the presence of the operation instructing
portion 3whichincludes metal components, is prevented.
Further, the flat cable 43 connecting the operation in-
structing portion 3 and the control board 31 is also dis-
posed at a position lower than the wireless LAN module
30, so as to prevent a drop in wireless communication
performance on the apparatus front side.

[0048] Next the positional relationship of the wireless
LAN module 30 and the control board 31 according to
Embodiment 3 will be described in detail. In Embodiment
3 as well, the control board 31 is disposed near the upper
end of the left frame 21 on the rear side, and is connected
to the wireless LAN module 30 via the flat cable 32 con-
nected to the connector 31a. Since the short flat cable
32 can be used to connect the control board 31 and the
wireless LAN module 30, operation of connecting the ca-
ble connecting portion becomes easy. Further, the short
cable connection portion increases noise resistance,
which is advantageous in terms of wireless communica-
tion performance as well.

[0049] The support portion of the upper cover 311 ac-
cording to Embodiment 3 will be described with reference
to FIGS. 18 to 20. FIG. 18 is a top view of the internal
configuration of theimage forming apparatus 300 accord-
ing to Embodiment 3, where only major components are
indicated without the cover 310. In order to support the
upper cover 311, the left frame 21 includes the support
surface 21a and the securing portion 21b, and the front
frame 23 includes the support surface 23b. Similar sup-
port surfaces to the left frame 21 are also disposed on
the right frame 22. The support surface 21a is located on
the apparatus rear side with respect to the wireless LAN
module 30, and the securing portion 21b and the support
surface 23b are located on the apparatus front side with
respect to the wireless LAN module 30.

[0050] FIG. 19 is a top view of the image forming ap-
paratus 300 according to Embodiment 3. FIG. 20 is a
cross-sectional view of an internal configuration at C-C
in FIG. 19, where only major components of the image
forming apparatus 300 including the upper cover 311 ac-
cording to Embodiment 3 are indicated. The upper cover
311 holds the wireless LAN module 30 by a wireless LAN
holding portion 311d. The upper cover 311 includes sup-
port portions 311a and 311b, which are made of resin
and extend downward in the apparatus, and is supported
on the frame 20 by the support portions 311a and 311b,
just like Embodiment 1. In other words, the upper cover
311 is supported on the left frame 21 and the right frame
22 directly or via another member, such as the support
member 26.

[0051] In Embodiment 3 as well, in the region on the
apparatus front side with respect to the wireless LAN
module 30, the securing portion 21b and the support sur-
face 23b are disposed at positions lower than the wireless
LAN module 30, and the upper cover 311 is supported
by the frame 20 via the support portions. The support
portions 311a and 311b of the upper cover 311 and the
support member 26 are made of resin, which can sup-
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press a drop in wireless communication performance
compared with the case of a metal frame thatis disposed
at the same height as the antenna 30a. In other words,
good communication performance of the apparatus can
be maintained, since the securing portion 21b and the
support surface 23b, which are located on the apparatus
front side with respect to the wireless LAN module 30,
are both disposed at positions lower than the wireless
LAN module 30. Because of this configuration, good wire-
less communication performance can be ensured while
supporting the upper cover 311 with the metal frame.
[0052] By the above configuration, in the region on the
apparatus front side with respect to the wireless LAN
module 30, the frame 20, the power switch 2 and the
operation instructing portion 3 can be disposed at posi-
tions lower than the wireless LAN module 30. In other
words, the image forming apparatus that can ensure
good communication performance can be provided while
maintaining rigidity of the apparatus.

Embodiment 4

[0053] A configuration of an image forming apparatus
400 according to Embodiment 4 of the present invention
will be described next with reference to FIGS. 21 to 26.
[0054] In Embodiment4, a case where the present in-
vention is applied to a monochrome laser beam printer,
which can form monochrome images using an electro-
photographic system, will be described. Application of
the presentinvention is not limited to this, and the present
invention is also applicable to such printers using a color
tandem recording system, described in the above em-
bodiments, and copiers, printers and the like using an
electrostatic recording system orinkjet recording system.
[0055] In Embodiment4 as well, directions are defined
with respect to the user who is using the image forming
apparatus 400. In other words, in a state of using the
image forming apparatus 400, front side (front face side)
ofthe image forming apparatus 400 that the useris facing
is "front", rear face side (back side) "rear", upper face
side (top face side) is "up", and lower face side (bottom
face side) is "down". The left side face side of the image
forming apparatus 400, when the image forming appa-
ratus 400 is viewed from the front face side, is "left", and
the right side face side thereof is "right".

(1) General Configuration of Image Forming Apparatus
400

[0056] FIG. 21 is a schematic cross-sectional view
from the left side face side depicting a general configu-
ration of the image forming apparatus 400 according to
Embodiment 4 of the present invention. The image form-
ing apparatus 400 includes an image forming portion and
a fixing portion supported by the metal frame 20, and
forms monochrome images.

[0057] Theimage forming portionincludes a photosen-
sitive drum 462 (image bearing member), a charging roll-
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er 463, a developing roller 464, and a toner container
465. The image forming portion may have a configuration
of aprocess cartridge, which is integrally detachable from
the apparatus. When image information is received and
the image forming operation s started, the photosensitive
drum 462 is rotated. First the outer peripheral surface of
the photosensitive drum 462 is uniformly charged by the
charging roller 463, and the charged surface is irradiated
with alaserbeamfrom alaser scanner405inaccordance
with the image information, so as to form an electrostatic
latent image. The latent image becomes visible by the
developing roller 464, whereby a toner image is formed
on the surface of the photosensitive drum. A sheet type
recording material P, which is stored in a feeding cassette
451 disposed in a lower portion of the image forming
apparatus 400 before forming an image, is separated
and fed one-by-one from the feeding cassette 451 to a
resist roller pair 453 by a feeding roller 452. The resist
roller pair 453 conveys the recording material P which
was fed into a transfer nip portion between a transfer
roller 455 and the photosensitive drum 462. Then when
the recording material P passes through the transfer nip
portion, bias is applied to the transfer roller 455 from an
electric unit 408. Thereby a monochrome toner image is
transferred from the surface of the photosensitive drum
462 to the recording material P which is passing through
the transfer nip portion.

[0058] The recording material P bearing the toner is
conveyed to a fixing portion (image heating portion). The
fixing portion includes a heating unit 470 where a heater
is disposed on the inner side of a flexible tubular film, and
apressureroller471whichis disposed to face the heating
unit470. The carried tonerimage is fixed to the recording
material P with heat in the fixing nip portion, which is
constituted of the heating unit 470 and the pressure roller
471. Then the recording material P is discharged out of
the image forming apparatus 400 (arrow R direction in-
dicated in FIG. 21) into the discharging tray 419 by a
discharging roller 472, through a discharging port 480.
[0059] FIG.22is a perspective view of the image form-
ing apparatus 400 according to Embodiment 4 viewed
from the apparatus front side. The image forming appa-
ratus 400 is covered by a cover 410, which is a housing
constituted of a plurality of members made of resin. In
Embodiment 4, the cover 410 is constituted of an upper
cover 411, a left cover 413, a right cover 414, a front
cover 412, a cassette cover 416, a rear door 415, an
internal cover 418, and adischarging tray 419. The upper
cover (top cover) 411 covers at least a part of the top
face side of the apparatus, and on the cassette cover
416, an operation instructing portion 403, which is an
operation portion for the user to instruct operation of the
printer, is disposed. The operation instructing portion 403
is located on the front side of theimage forming apparatus
400, and includes operation buttons 403a for the user to
instruct operation of the printer, and a monitor 403b to
display the operation state of the apparatus.



19 EP 4 120 026 A1 20

(2) Positional Configuration of Wireless LAN Module 430

[0060] A positional relationship of a frame 420, a wire-
less LAN module 430, a control board 431 and an oper-
ation instructing portion 403 according to Embodiment 4
will be described with reference to FIGS. 23 to 25. FIG.
23 is a perspective view of an internal configuration of
the image forming apparatus 400 according to Embodi-
ment4, where only major components are indicated with-
out the cover 410, FIG. 24 is a left side view thereof, and
FIG. 25 is a top view thereof. The frame 420 is disposed
vertically, and includes a left frame 421 and a right frame
422, which are a pair of side plates facing each other.
The frame 420 also includes a front frame 423, a rear
frame 424 and a lower frame 425, which are disposed
between the left frame 421 and the right frame 422. The
front frame 423, the rear frame 424 and the lower frame
425 are disposed in a direction orthogonal to the surfaces
of the left frame 421 and the right frame 422, so as to
connect the left frame 421 and the right frame 422. The
frame 420 also includes a lower left frame 426 and the
lower right frame 427, which are made of resin, and the
lower left frame 426 supports the left frame 421, and the
lower right frame 427 supports the right frame 422. In
Embodiment 4, in the front-rear direction, the right frame
422 is formed such that a rear upper face 422a located
on the rear side is at a position higher than a front upper
face 422b located on the front side. In other words, on
the rear side where communication performance is not
very critical as on the front side, the height of the frame
420 is increased to shorten the distance to the upper
cover 411, sothatthe upper cover 411 can be more firmly
supported. An upper face 421a, which is the upper end
of the left frame 421, is located at a position even lower
than a front upper face 422b of the right frame 422.

[0061] The image forming apparatus 400 according to
Embodiment 4 further includes a support member 428
which is made of resin, and has a function to support the
wireless LAN module 430 and a function to maintain the
rigidity of the image forming apparatus. The support
member 428 is secured on the upper face 421a of the
left frame 421. The wireless LAN module 430 is support-
ed by the support member 428, and is connected to the
control board 431 which is installed on the left frame 421
via the flat cable 432. The support member 428 is sup-
ported above the left frame 421. In other words, the upper
face 421a of the left frame 421 is located at a position
vertically lower than the wireless LAN module 430. Fur-
ther, the front upper face 422b of the right frame 422
located on the apparatus front side with respect to the
wireless LAN module 430 is also located at a position
vertically lower than the wireless LAN module 430. In
other words, in a region on the apparatus front side with
respect to the wireless LAN module 430, the upper face
421a of the left frame 421 and the rear upper face 422a
of the right frame 422 are both located at positions lower
than the wireless LAN module 430, hence good commu-
nication performance of the apparatus can be main-
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tained.

[0062] The operation instructing portion 403 is dis-
posed on the cassette cover 416 located at a position
that is on the front side and the lower side of the appa-
ratus, and is connected to the control board 431 via the
flat cable 443. In other words, the operation instructing
portion 403, which is located on the apparatus front side
with respect to the wireless LAN module 430, is disposed
at a position lower than the wireless LAN module 430.
The type and route of each connection line and configu-
ration of the frame are not limited to the configuration
described above, but may be modified in various ways.

(3) Support Portion of Upper Cover 411

[0063] A support portion of the upper cover 411 ac-
cording to Embodiment 4 will be described with reference
to FIG. 26. FIG. 26 is a cross-sectional view of the internal
configuration of theimage forming apparatus 400 accord-
ing to Embodiment 4, where only major components are
indicated without the cover 410, other than the upper
cover 411. The support member 428 disposed near the
left end of the image forming apparatus 400 contacts the
upper cover 411 at a rear support portion 428a, an inter-
mediate support portion 428b and a front support portion
428c, and the left frame 421 supports the upper cover
411 via the support member 428. In a region near the
right end of the apparatus, a support portion (not illus-
trated), which extends downward from the upper cover
411, contacts the front upper face 422b and the rear up-
per face 422a of the right frame 422. The upper cover
411 is made of resin, and the support portions thereof
are also made of resin. Therefore the upper cover 411
is supported by the left frame 421 and the right frame
422 via the support portions made of resin.

[0064] In Embodiment 4 as well, in the region on the
apparatus front side with respect to the wireless LAN
module 430, the metal frame 420 is disposed at a position
lower than the wireless LAN module 430, and the upper
cover 411 is supported by the frame 420 via the support
member 428. The upper cover 11 and the support mem-
ber 428 are made of resin, and a drop in wireless com-
munication performance can be suppressed compared
with the case where the metal frame is disposed at a
height the same as the antenna 430a. In other words,
good communication performance of the apparatus can
be maintained since the frame 420, which is located on
the apparatus front side with respect to the wireless LAN
module 430, is disposed at a position lower than the wire-
less LAN module 430. Because of this configuration,
good wireless communication performance can be en-
sured while supporting the upper cover 411 by the metal
frame.

[0065] By of the above configuration, even in Embod-
iment 4 which includes the support member 428, in the
region on the apparatus front side with respect to the
wireless LAN module 430, the frame 420 and the oper-
ation instructing portion 403 can be disposed at positions
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lower than the wireless LAN module 430. In other words,
the image forming apparatus that can ensure good wire-
less communication performance can be provided while
maintaining the rigidity of the apparatus.

[0066] In the above embodiments, the wireless LAN
module, particularly the Wi-Fi module, was described as
an example of the wireless communication board. How-
ever the presentinvention is not limited to this. A module
of another communication system, such as near field
communication (NFC) or Bluetooth may be used for the
wireless communication board.

[0067] Whilethe presentinvention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all such modifications and equivalent
structures and functions.

[0068] Animageforming apparatusincludes:animage
forming portion; a first metal side plate and a second
metal side plate; an antenna; and a housing on which a
discharging port is disposed, wherein the housing in-
cludes atop cover that is disposed at a position vertically
higher than the first metal side plate, wherein in a region
on a downstream side with respect to the antenna in a
discharging direction where a recording material is dis-
charged from the discharging port, an upper end of the
first metal side plate is located at a position vertically
lower than the antenna, and a resin support portion con-
nected to the first metal side plate is disposed in the re-
gion such that the resin support portion supports the top
cover, wherein the antenna and the resin support portion
are disposed along the upper end of the first metal side
plate.

Claims
1. Animage forming apparatus comprising:

an image forming portion configured to form an
image on a recording material;

a first metal side plate and a second metal side
plate disposed to sandwich the image forming
portion;

an antenna configured to communicate with an
external device; and

a housing on which a discharging port to dis-
charge a recording material, on which an image
is formed by the image forming portion, is dis-
posed, wherein

the housing includes a top cover thatis disposed
at a position vertically higher than the first metal
side plate, wherein

in a region on a downstream side with respect
to the antenna in a discharging direction where
a recording material is discharged from the dis-
charging port, an upper end of the first metal
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side plate is located at a position vertically lower
than the antenna, and a resin support portion
connected to the first metal side plate is dis-
posed in the region such that the resin support
portion supports the top cover, wherein

the antenna and the resin support portion are
disposed along the upper end of the first metal
side plate.

The image forming apparatus according to claim 1,
wherein

the image forming apparatus further comprises a
control board located on an upstream side with re-
spectto the antennain the discharging direction, and
the control board controls an operation of the appa-
ratus in accordance with an instruction transmitted
from the antenna.

The image forming apparatus according to claim 2,
wherein

the upper end of the first metal side plate in a
region on the upstream side with respect to the
antenna in the discharging direction is located
at a position vertically higher than the upper end
of the first metal side plate in a region on the
downstream side with respect to the antenna in
the discharging direction, wherein

an upper end of the control board is located at
a position vertically higher than the upper end
of the first metal side plate in the region on the
downstream side.

The image forming apparatus according to claim 2
or 3, wherein

the control board includes an external connector to
connect to an external device via a cable.

The image forming apparatus according to claim 4,
wherein

the external connector includes at least a USB con-
nector or a LAN connector.

The image forming apparatus according to any one
of claims 2 to 5, wherein

the control board includes a connector to con-
nect to the antenna via a cable, wherein

the connector is located at a position vertically
higher than the upper end of the first metal side
plate in the region.

The image forming apparatus according to any one
of claims 1 to 6, wherein

in the region on the downstream side with re-
spect to the antennain the discharging direction,
an upper end of the second metal side plate is
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located at a position vertically lower than the an-
tenna, wherein

a resin support portion, which supports the top
cover and is connected to the second metal side
plate, is disposed in the region.

An image forming apparatus comprising:

an image forming portion configured to form an
image on a recording material;

a first metal side plate and a second metal side
plate disposed to sandwich the image forming
portion;

an antenna configured to communicate with an
external device;

a housing in which the image forming portion is
disposed; and

a feeding cassette configured to store a record-
ing material, and to be insertable to or withdraw-
able from the housing, wherein

the housing includes a top cover thatis disposed
at a position vertically higher than the first metal
side plate, wherein

in a region on a downstream side with respect
to the antenna in the withdrawing direction of
the feeding cassette, an upper end of the first
side plate is located at a position vertically lower
than the antenna, and a resin support portion
connected to the first metal side plate is dis-
posed in the region such that the resin support
portion supports the top cover, wherein

the antenna and the resin support portion are
disposed along the upper end of the first metal
side plate.

The image forming apparatus according to claim 8,
wherein

the image forming apparatus further comprises a
control board located on the upstream side with re-
spect to the antenna in the withdrawing direction,
and the control board controls an operation of the
apparatus in accordance with an instruction trans-
mitted from the antenna.

The image forming apparatus according to claim 9,
wherein

the upper end of the first metal side plate in a
region on the upstream side with respect to the
antenna in the withdrawing direction is located
ata position vertically higher than the upper end
of the first metal side plate in a region on the
downstream side with respect to the antenna in
the withdrawing direction, wherein

an upper end of the control board is located at
a position vertically higher than the upper end
of the first metal side plate in the region on the
downstream side.
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The image forming apparatus according to claim 9
or 10, wherein

the control board includes an external connector to
connect to an external device via a cable.

The image forming apparatus according to claim 11,
wherein

the external connector includes at least a USB con-
nector or a LAN connector.

The image forming apparatus according to any one
of claims 9 to 12, wherein

the control board includes a connector to con-
nect to the antenna via a cable, wherein

the connector is located at a position vertically
higher than the upper end of the first metal side
plate in the region.

The image forming apparatus according to any one
of claims 8 to 13, wherein

in the region on the downstream side with re-
spect to the antenna in the withdrawing direc-
tion, an upper end of the second metal side plate
is located at a position vertically lower than the
antenna, wherein

a resin support portion, which supports the top
cover and is connected to the second metal side
plate, is disposed in the region.

An image forming apparatus comprising:

an image forming portion configured to form an
image on a recording material;

a first metal side plate and a second metal side
plate disposed to sandwich the image forming
portion;

an antenna configured to communicate with an
external device;

an operation portion configured to be operated
by an user; and

a housing in which the image forming portion is
disposed, wherein

the housing includes a top cover that is disposed
at a position vertically higher than the first metal
side plate, wherein

when viewed in a direction vertical to the surface
of the first metal side plate, the antenna and the
operation portion are disposed in a horizontal
direction, and in a region on a side where the
operation portion is disposed, with respect to the
antennain the horizontal direction, an upperend
ofthe first metal side plate is located at a position
vertically lower than the antenna, and a resin
support portion connected to the first metal side
plate is disposed in the region such that the resin
support portion supports the top cover, wherein
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the antenna and the resin support portion are
disposed along the upper end of the first metal
side plate.

The image forming apparatus according to claim 15,
wherein

the operation portion includes at least a switch por-
tion to turn the power supply of the apparatus
ON/OFF, or an operation instructing portion to in-
struct an operation.

The image forming apparatus according to claim 15
or 16, wherein

the image forming apparatus further comprises a
control board located on a region that is on an op-
posite side of the side where the operation portion
is disposed, with respect to the antenna in the hori-
zontal direction,, and the control board controls an
operation of the apparatus in accordance with an
instruction transmitted from the antenna.

The image forming apparatus according to claim 17,
wherein

an upper end of the first metal side plate in the region
that is on the opposite side of the side where the
operation portion is disposed, with respect to the an-
tenna in the horizontal direction, is located at a po-
sition vertically higher than the upper end of the first
metal side plate in the region on the side where the
operation portion is disposed with respect to the an-
tenna, wherein

an upper end of the control board is located at a
position vertically higher than the upper end of the
first metal side plate in a region on the side where
the operation portion is disposed with respect to the
antenna.

The image forming apparatus according to any one
of claims 1 to 18, wherein the resin support portion
is integrally formed with the top cover.

The image forming apparatus according to any one
of claims 1 to 18, wherein the antenna is held on the
top cover.

The image forming apparatus according to any one
of claims 1 to 18, wherein

the antenna is located at a position closer to the first
metal side plate than to the second metal side plate.

The image forming apparatus according to any one
of claims 1 to 7, wherein

the antenna is disposed in a region on the upstream
side in the discharging direction with respect to the
center portion of the first metal side plate in the dis-
charging direction.

10

15

20

25

30

35

40

45

50

55

14

26



EP 4 120 026 A1

o~

¢S

€g

¢l

qg

0/

4]

NMOQ

INOHd | ¥v3aH

df

l Ol

15



EP 4 120 026 A1

INOYA

1HOI

NMOQ

dn

1497

dvdd

16



EP 4 120 026 A1

NMOQ
INOHYA

1HOM
dn

IEEN
€¢

dv4d

44

G¢

14

17



EP 4 120 026 A1

INO¥4

Lt

RVEN ( W\ £\m N qi€

0¢ 4%
dn * 5ol

18



EP 4 120 026 A1

q1€
\ .

IEEN

INOdA +m<m_m

1HO™

G Ol

19



EP 4 120 026 A1

NS

1431
INOH4 dvdd

1HOIY

9 Ol

20



EP 4 120 026 A1

ql¢

4

T e
Jke aLe

NAMOQ W
INOHYA Hv3y —_— el
an el ma i N B i\\ﬂ \\\\\\ g

~ O oA\ N N

qce Ol e9¢ o7 q9¢ 4qll eQ¢ 0¢ PLI ell )

21



EP 4 120 026 A1

INOdS

INOd4 | LHOI dg 9l4

1HOIY

dn

dv3dy

22



EP 4 120 026 A1

¢¢ G

€c

NMOQd
INOd4 1437 0¢

1LHOIY dv3d
dn

)

14

\rm

qL€

ele

6 9Ol

23



EP 4 120 026 A1

INO¥A4

AN

NMOQ  _ _ _ o _ 17
SN mom% = BlE N aLe
0€ 4% A%

dn 0l ©l4

24



Gz T g7 0¢ ¢€ ez V& qe

B W W (= ey S
/

) 1491

EP 4 120 026 A1

\ HzommAl%IVm<mm

LHOIY

Ll 'Ol

25



EP 4 120 026 A1

Le—T

Y

A g

8l 1497

INO¥4 dV3y

& LHON

¢l Ol

26



EP 4 120 026 A1

qic

—

NMoa 9Ll B9Z 9¢

IUEST

1INOMS MYy q9¢ E\N q :N
dn

e0c . “PLZ BLLZ

N
1%

€l Ol

27



EP 4 120 026 A1

avl Old

1HOIY

dn

dvdd

vyl

Ol

28



EP 4 120 026 A1

NMOJd
1NOHA 1437

ey

1HOIY dv3d
dn

29



EP 4 120 026 A1

O.V\l/ |~

Ly

€ % .\- - S\mx qLe

INOYS dv3d 14 0¢ 4 1€
dN

30



EP 4 120 026 A1

NMOQ

Hzom“_+
dn

O.V\l/\

47

14
\
I

L

€ €

—— [ | /

|_ : ﬁ\\-|£\m N qlL€

0€ 4% A% J1 94

31



EP 4 120 026 A1

om Nm/ El¢ € \fm
\ _ [
1437
._.zomu_+m<m_m
LHOIN

8l Ol

32



EP 4 120 026 A1

LEE~

BLLE~

oLl

“3LLE

AN

INOHA
1HOIY

6l Ol

dv3d

33



EP 4 120 026 A1

ey Ly
aiz . 7
Z |
_ 1e
e ~——] |
) | a1
az )
| elz
> S E=
NMOd ez 07
LNGHA < Z 892 o, 997 GLLE BOE o PLIE BIE BLLE ||¢
dn 0¢ Ol

34



EP 4 120 026 A1

LGP d S esp

7y B
oY
7 by

L 7 a— QY
80p = —

NMOT 7y / 2l J s
INO¥A SUEN ) T

ES
3
0
AR
R
N X
B

oy

R
[/

Y.
dn - 00V —7 g1y qov 6iv & 08p 2y Olv Ly Ly
¢ Ol

35



FIG. 22




EP 4 120 026 A1

NMOQ
INOHA 1437

LHOIS

37



EP 4 120 026 A1

10)4

NMOQ

INOdA4 dv3d
dn

ey
44N m

U

)

i
2

D) Sy

- CEY

dr (DT

Y oeyzy oty

4

N .
qciy eley
¢ ©l4

38



EP 4 120 026 A1

40)4

eQty
8cv
1\ A\

0€Yy

4% A TA

1

\

A%7

L

L]

000
01010

000 -
\

el
et —

[

~ Ve

1431

INOHA +m<mm

LHOI

G¢ Ol

39



EP 4 120 026 A1

| X

\ , ] | H
c0y ( i

NMOd m
i

LNO¥ g3y 8CF N m

7
§ |7
G LI LESRTLES DI EEIRLF S TR TSI E 47 RS O L LT RIS B I #TIAT LTS AT NG LT S 3 T LT F TSI A LT P ESIT S BT T A ETELT PIA T IT)

Ly ElLdy 4BCY OfV E8CY 9Z ©l4

40



10

15

20

25

30

35

40

45

50

55

EP 4 120 026 A1

9

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

w

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 22 18 3500

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X CN 212 322 059 U (ZHUHAI PANTUM 1-5, INV.
ELECTRONICS CO LTD) 7-12, G03G21/16
8 January 2021 (2021-01-08) 14-17,
21,22
* page 1 - page 8; figures 1-10 *
X US 2020/110354 Al (YUZAWA ATSUYUKI [JP]) 1-3,
9 April 2020 (2020-04-09) 8-10,15
* paragraphs [0003] - [0066]; figures 1-13
*
X JP 2021 053811 A (CANON KK) 1,8,15,
8 April 2021 (2021-04-08) 17,19-21
* paragraphs [0003] - [0186]; figures 1-12
*
A US 2020/310329 Al (SHUHAMA YU [JP] ET AL) |1-22
1 October 2020 (2020-10-01)
* paragraphs [0002] - [0030]; figures 1-6
*
_____ TECHNICAL FIELDS
SEARCHED (IPC)
A US 2021/136243 Al (WADA TOMOHIRO [JP]) 1-22
6 May 2021 (2021-05-06) GO3G
* paragraphs [0002] - [0080]; figures 1-9
*
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 6 December 2022 Scarpa, Giuseppe
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons

A :technological background

O : non-written disclosure & : member of the same patent family, corresponding

P : intermediate document

document

41




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 120 026 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 22 18 3500

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

06-12-2022
Patent document Publication Patent family Publication

cited in search report date member(s) date

CN 212322059 U 08-01-2021 NONE

US 2020110354 Al 09-04-2020 CN 103852999 A 11-06-2014
CN 106406059 A 15-02-2017
CN 106502067 A 15-03-2017
JP 6230226 B2 15-11-2017
JP 2014106481 A 09-06-2014
Us 2014146334 Al 29-05-2014
uUs 2015338823 A1l 26-11-2015
uUs 2017115614 Al 27-04-2017
uUs 2018052420 A1 22-02-2018
Us 2019041790 Al 07-02-2019
us 2020110354 Al 09-04-2020

JP 2021053811 A 08-04-2021 NONE

US 2020310329 Al 01-10-2020 JP 2020167312 A 08-10-2020
uUs 2020310329 a1 01-10-2020
Us 2021232077 Al 29-07-2021
uUs 2022334529 Al 20-10-2022

US 2021136243 Al 06-05-2021 JP 2021070263 A 06-05-2021
uUs 2021136243 Al 06-05-2021
uUs 2022210283 Al 30-06-2022

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

42




EP 4 120 026 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2013230567 A [0003] [0005]

43



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

